Switchable "On-Off" electrochemical technique for detection of phosphorylation.
In this paper, we report a simple but ultrasensitive electrochemical method for the detection of phosphorylation and the activity of protein kinase A (PKA). In this detection system, the substrate peptides form a compact and positively charged self-assembly monolayer (SAM) on an electrode surface. It will block the positively charged electrochemical probe [Ru(NH3)5Cl]2+ from getting access to the electrode, keeping the "Off" state of the detection system. After the phosphorylation by the enzyme, the SAM becomes loose due to the generation of phosphate groups. Meanwhile, due to the electrostatic interaction between the negative phosphate groups and positively charged SAM, [Ru(NH3)5Cl]2+ molecules can move and get close to the electrode surface. As a result, electrochemical signal is observed and the system is at "On" state. Furthermore, the switch between the "On" and "Off" states can be achieved by the catalysis of PKA and alkaline phosphatase, respectively. The electrochemical response can be used to assay the PKA activity with an extraordinarily low detection limit of 1×10(-4) unit/mL and wide linear range from 1×10(-4) to 1×10(-2) unit/mL. This assay can also be performed by using serum samples with high specificity and reproducibility.